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Outline – basis of this talk
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Inelastic X-ray scattering

W. Schülke, “Electron dynamics by inelastic x-ray scattering“ Oxford University Press (2008)
M. van Veenendaal, “Theory of inelastic scattering and absorption of X-rays“ Chambridge U. P. (2015)
C. J. Sahle, et al. J. Synchrotron Radiat., 22, 1–10 (2015)
S. Huotari, et al. Nat. Mat. 10, 489 (2011)
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Flavors of inelastic X-ray scattering
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W. Schülke, “Electron dynamics by inelastic x-ray scattering“ Oxford University Press (2008)
K. Hamalainen and S. Manninen, J. Phys. Condens. Matter 13, 7539 (2001)
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Inelastic process vs absorption
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“Almost” All sample dependent parameters 𝑞⃗ & ℏ𝜔&: independent parameters to tweak

~! = ~!i
<latexit sha1_base64="vsD5BKxTORV5X8zXJdf95yaJNcQ="></latexit>~! = ~!i

<latexit sha1_base64="vsD5BKxTORV5X8zXJdf95yaJNcQ="></latexit> ~! = ~!i � ~!f
<latexit sha1_base64="E5CHkvsP7DEriAMk2kcrvPA5Lm0="></latexit>



IXS as X-ray absorption spectroscopy

XAS

M. Haverkort, et al. PRL (2007)
R. A. Gordon, et al., EPL (2008)

…and beyond!

C. Sternemann and M. Wilke, High Pressure Research (2016)
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Higher order terms
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T. Willers et al., PRL 109,  4, 046401 (2012) M. W. Haverkort, PRL 99, 25, 257401 (2007)
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Triangular condition & parity rule
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Higher order transitions are allowed and q dependent

Incoming beam

analyzer

detector

LERIX – APS 20-ID

R. A. Gordon, et al., EPL (2008)T. Fister, et al., RSI (2006)

𝑞⃗
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Measurement and results

Momentum transfer

x

y

M1 : sàd
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s-NIXS
s-core-level non-resonant IXS

Measurement and results
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The instrument at P01 – PETRA III

analyzer

𝑞⃗:𝑚𝑜𝑚𝑒
𝑛𝑡𝑢𝑚 𝑡𝑟.

𝑞0

𝑞1

A. Amorese

M. Sundermann

Incoming beam
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Time for time-resolved IXS?

FEL beam

analyzer(s)

Ideas for 
pioneering IXS studies 
at FELs are welcome!
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